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l^W^&fo] <7 y K 7?? 7'^ - y K 

[#ftfff*<7>iSH] 

[Iff * Jl 1 ] 7 y K =f)l> 7 ?7 7'^ y Kt^ot, 

> (rpm) ^^tiU:, 1f«J& «fc £|bI i:^^-iK:f^ £ 
^K^fRO'tbL^iJ i^Vs'-y fcf [tfM^O (2 1, 1 8 0 0) , 
(7)ft?L = 2100 (rpm) , ffitt^g $ S = 5 . 7 (° ) , RBtftHI «9 «J 

o?t, &m<D&mfrb<nm&fte = o. 25 r ) ] zmfc-t&tnFivmmzx 

& i 7 ^ 7 y K 7 7 y ZtlX^Z, 
Z t *Wfflt t-tZvy K J> 7 7 7 7^ y K 0 

[If 2 ] 7 y K =OW 7^7 7^ y K"C&oT> 
^Tj^Ctf-^WtfiL^ (° ) ««i*|pIIc.-K-;k^/s ;-y ? * n° 

> (rpm) fcti:, J: C**-;wc-*£ # , 
^O^C/ttiL^^i^Vf 7 7 k: >t!>\ [4^0 (2 3, 1 7 0 0), fttt 
Of|£ L = 1 9 0 0 (rpm) , MfiOft^ S = 3 . 9 (° ) . RB#ft@ «9 yfjj 
ofc, g«0*K*liJ&»ib 0 = 0. 19 (° ) ] £iiJ£1-&*SR Otitic A 
* J: 7 ^7F^7 7*^ y Ktf«&t|-$*i/cv>&, 

Cl <h t -f h 7 y K rf> 7 7 7 7^ y K 0 

[ Iff Jfrg 3 ] -7 y K 7> 7 7 7 7^ -y KT*ot, 
fctt^ffltCsK-^ffiOfffiLfc (° ) Sri: mtoJJftfc#-)W<y 9 7 M 

y (rpm) zt&t ti>bz^ ffim&£v ? ffi.mzmX'X'r-)i'iz-r2> 
frtDMvmLm&xzf^y c^^o (23, 1700), sis 

Oft $ L = 1 4 0 0 (rpm) , M#60ft$ S = 2 . 8 (° ) , Kmi® <9 Kfl! 

ofc, s«i<7>a*ji^c>c5«§Atf = 0. 19 r ) ] zm%.-t2>ffiFi<Dmmz>\ 

h «t 7 K , 7 7 K ^ 7 7^ y K^f£ft $ ftT , 
t *mffiLt-$-Z>7 y F=f)U7? <j 7^ y K c 

[lff*^4] Iff^l &v>L3m>-f*uH;£v>-C, 
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v.. 

a* 

Tjl^TJ^Fy (t) fcU WflA t f£0^-;Wl§&£1-&, Y )V ? \Z £ %>m 

W?#^N (t+At) tJlT^ 

F X (t) =-1/2 (Cd (t)cos«+CL (t)sin«) ^AV B (t) 2 

Fy (t) =-1/2 (Cd (t)sina-CL (t)cosa) /.AV B (t) 2 - mg 

N (t+At) =- P A d C m (t) V B (t) 2 At/ (4*1) +N ( t ) 

[fcfc'U C D :fct7M&m, C L :mtsmk, « : (deg), ^ 

(kg/m 3) , A : **-;K£>8ff®flt (m 2 ) , Vfi : ^OiiJg (m/sec) 
, m I sK-/I/OK*(kg), g ! Mtimmm (m/sec2 ) „ c m : y 
d : *'-;K7>ii;g(m) , I : ^-;K7>|ft£^E-^ > h (kg • m 2 ) , n : 
OEHei&(rps) ] 

vl t i" & -7 y K =0 7 7 7 yvv - y Ko 

[fff^5] 1 ^^L3 ©v>f ji*H^v»t, 

tfrSB* y K 7 7 7^ y K<7)7x-^I^filH||fr : «$titv^, 
- t *m % t-f&^v K 7 7^ 7^ y Ko 

>7^v>-f jM^^rz-T" 4 >77> ? & £*ITV>&, 
«! <h £#f£ t 1" & -7 K 7 7 9 7^ y Ko 

£ £ ZmffiLt-fh -7 y K3>77 9 7^ -y Ko 
CI t *m&t1rZ> -7 -y Kn>7^ 5 7^ * Ko 

flfrffi7i-^®* s , *°>j r-t:*-^ (pom) in, #«;r$ K (pa) *l *° 

'Jfh77Woxfl/> (PTFE) «L 7i-l/W7 r -T K (PP 
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i. 

S) m, *'J7? h*4 < K (PA I) «£fcJ±#'M U' (PI) ssio>f 
- <h Sr&gfc i: i" & 7 7 K =Ol/ 7 7 7 7^ y K c 

miffi7 v K =J> 7?? 7^ y KO 7 ^ - 7®tj 5 \ ^ . y ^.^^^n t h ° y ^ 
Z t *mffli t-t&Vy K :*> 7 7 7 v Ko 

Mm 7 y. K =OV 7 9 7 7^ y Ktf s F7^m7 7 7^ y K"Cab & . 
£ t ZWfflit -t £ 7 y K 777 7^ y K Q 

HUfB 7 -y K 7^7 7^ -y K75 ? K7^f/^7 7^ y K"C* ^ 07F^ S 1 
3J£&±2 OJKJ^Tt?** I 
<h Sr*f « £ i" £ 7 y K =*> 777 7 ^ y y a 

[0001] 

*SI93 it. 7 y K 3> 777 7^ 7 Ft: R U ffi^ffl U ti , * 5¥it * H^t? 

-y KHRI-f So 

[0 0 0 2] 

f£*<7)7-y F^7^7 h\ t <i:F7^^7 7*A7 Ktc33^T(i, 
[0 0 0 3] 
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^-v: 4/ 



[0 0 0 4] 

ttz, Kxe-KfcA7^^e>li:w|||oHiH:ov»-cii, KXfcf 
, ^ y tf - KriSI < * (5 f fflitWU^-f y * x k? $ < U ? 

fx tr - vi)m < & & u t*mm pN'7ne>i^i<ti.ii: ufr 

[0 0 0 5] 

Wfli, £ < K *K- JVMVm Lft t y 9 X kf >» ORflOffiMM^ £ fc* 
[0 0 0 6] 

[0 0 0 7] 
[III *#&i-*fc#«> 

v > a a*, -e- tt ^ ffl v > t £ -7 # - frvmmm t mf^^mt l t $ij ^ l £ 

[0 0 0 8] 



tBfE#2 003-3057125 



mm. 2002-195603 ^- i? : 5/ 

[0 0 0 9] 

ffixm <zt ciot, m-m<D * - )\<<r)®M zjt&zzt tfx # * o 

[0 0 10] 

F X (t) =-1/2 (Cd (t)cos«+C_L (t)sina) /pAV B (t) 2 

...(!) 

Fy (t) =-1/2 (Cd (t)sina-CL (t)cosa) />AV B (t) 2 -mg 

-(2) 

^ci-c, C D C L :mti&$k, a :#-^<DWft (degK ^ :S 

SCSPiS (kg/m 3) N a : #->vmmm (m 2 ) x v B : tf-;HIE(m/sec) > m 
I *-^«»(kgK g : M^iniiJ^(m/sec2 ) X$>Z>o 
[0 0 1 1 ] 

N ( t + A t ) =- P A dC m (t) Vb (t) 2 a t / (4 ff I ) +N ( t ) 

-(3) 

c m : ^-^ > M£i&. d : #-;K*>i£&(m) , I : sK-;K0«tt* 
> h (kg • m 2 ) , N I #-;K*>EHE8c(rps) 
[0012] 

?TJ«<hiwii:»^T'e±fs^: (i)-(3) *fflv>-cii»*s^:*#< - tci 

o 
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i 

[0013] 

;i/ jgft (i , ^ 7 7-^7 K -X kf — Kt, -7^-7 K <h # - ^ <DWM\Mk 

n «: a m cm l ft ft t ? * * e > M&tf&frtiz o ii , &m<d # 

[0014] 

7$-fr<o/-ty \£y (rpm) ^.UtHC> iifci^li^RD^^- 
^i:f*t#, ^'-;K7)ftl(7mLfti3J:O c Vs-- 7 ^xt:>^\ C^'frO (2 1 
, 1 8 0 0). M$li]<7):ft H=2100 (rpm) , g|(Oft?S=5. 7 (° 

) , RBtftm^^iijo/c, mm<Dmmfrb<DM£fte = o. 25 en srsue. 

i" & ts R <0 fl it K f£ 1 1 $ ti X v o 

[0 0 15] 

HI 2 (i, =/> , 7 5tf-;W|ta f ttJ LH«^7> - * <*>— sK— ;H£fto 
$nfpj tcffej c, 1\ ;p oa* a* ai L ft t ✓ <7 * x tf > £ 7& ? it£.i-^ ^Mi^Lt 

V > £ 0 CI (Dffi R <7) 11 , . ft * (7) ;i/ gft k ^ T3t/& $ *l & flfc^ffiato ^ 
[0016] 

^ (2 1 OftSftKifc;*:) LfetfcJK-C^LTv^o Lfc^ot, #rtt£fK*i<z> 
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m± K £ v > x tp'k o h m R ofctfMt J -c^ffiSt?) 2 fgoi $ -e^ $ tit ^ & o 

[0 0 17] 

, ifW^ffi]^^-^^^^ ?*fc:> (rpm) ffittfc J: tfiKMlli 

C4«^0 (2 3,1 7 0 0) , f«l(7)fi$L= 1 9 0 0 (rpm) , 
S = 3. 9 (° ) > RBfftHI^ ft$4<7)S£lili^OlH££i 0 = 0 . 19 

(° ) ) *m%.-rz>nwmmz\z> x 7 citt?titv^o 1113^112 

[0 0 18] 

H3?)*iRf±, EI 2 H^L7^^R<7)IWH^-iti^) i><DX&&l)K Z<Dm3l± 
> IU2 ^fR^Ht^T:-.!: < &c*'-;l^Jttf ? 5 0 m/ s <0Jt^;|t7OPIi2ggt^ 

jittYc <7) (i , muzm 2 <D$$-m \z%^^ ? v =ow -7 ^ =7 7^ - 7 — iso ^ -7 

o 

[0 0 19] 

coif^-tcti, si 3 K7FLtzim<ommz^5 tih x 7 ^m^^-)V(Dmxf 

ttl Lft t **-y 7 7 M y t tfffiB. 1~Z> X.7 \Z^ -y K 7 7 7 7^ y K £t£ft1"& 
£ K <fc «K a 7 KXti- K# ? 5gTil#><7>— ^<7) 
if £Jh tt & «7 * K =Oi; 7 ? 9 y K £ US"? § 4 0 
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It 

[0 0 2 0] 

fff^Jl 3 (F>m% \zfah y K =Ou 7 ^ 7 7*^ y K(i, j; 3 tcfftfH" $ tiT v> 
£0 i" 0 4tc^i-J:"9tc, ^It^H^-^O^^mL^ (° ) 
, it«l^-f6]C^-;K7)/s-y tf> (rpm) ^<h^><ht^tc, ttttis J: CffKtt 

[*>l>0 (2 3, 1 7 0 0), £tt<Z>£SL = 1 4 0 0 (rpm)', 

s = 2. 8 r ) , RB^ftm 19 izm-Dtz. &m*>timfrt><Dm&M8 = o. 19 
(° ) ] zm&ir&npinm^zx&xoiztmztix^&o eh&ei 

[0 0 2 1] 

2 Ofl|R^i*0«t«-Ct < K**-^i£j£rt J 5 Om/s <r>m&i,zwdzmmm<o 9 9 
. 5 % OffcffiK tf-^vMV&Lftt^v 9 

[0022] 

ttJLfttA7?x fcf > £ 7^#§£.-f £ i^:7 7 K =i> 7^7 7^ y K 

£ £ Hi 19 > ^7 Kxt- Kj&^^F mtb<D— fe<7) 3>77-Ctot, J: (9 MM 

3iia it & * * k =ou 7 * 5 7^ y k * npi-e § * 0 

[0 0 2 3] 

ffi-$.1£4<n3&WliZ&2> 7 y K n*A> -7 >7 ~r v KH, If ^ 1 L 3 wv»f 

F X (t) =-1/2 (C D (t)cos« +C L (t)sina) ^AV B (t) 2 

Fy (t) =-1/2 (Cd (t)sina-CL (t)cos«) />AV B (t) 2 - mg 

N (t + A t) = -,oAdC m (t) V B (t) 2 At / ( 4 a- I ) +N (t) 
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^-v : 



fzfzL, F X (t) : t iz&\,*xmm*<a#-)U\,zftmi-&m&l5tin<oJj, 
F Y (t) : ^-;K;^ffli-^l&iS^[6]0^, N (t+At) : mffl& t|^*'- 
^ufl^i-^^tJ h^^^i^mirm^^M. c D :#i;7j^it c L :f#?jf& 

m> a : **-;Utf>flJ£| (degh P ! ^fv^S (kg/ra 3) % a : #-)V<Dffiffim ( 
m 2 ) , V B : ^-^OigS(m/sec) , m : **->KZ>Sfft(kgh g I fi>*7ijnj§J£ 
(m/sec 2 ) , C m : ^-y<> d I sK-;KO£S(m) > I : tf'-;KOlft£ 

•t-^ > h (kg • m 2 ) , N : ^-;K7)in$E^:(rps) -e&&o 

[0 0 2 4] 

fjf^ 5 Ol&W K# K =*> -7^ -y K ti , If l^^L30^f 

*i7Wci5V>t\ K^77A? 7 x - ^ I^fif Mt-it ^ ti 1 i 

[0 0 2 5] 

£ £ -C, Zti£X*<7)&<<7) =f;l/ y T—<D V? 4 v a y h "CsK- fl^ig, ^ 

H jftT 7°n -7 h $ titv^ K 9 ^ v 3 y h O^iijjfjfe^ & C ti co 

Rffftii, EI2 f^ftR^tlwi— W^t^^o H6^<b53^&£ n K> K9 
-Y/f-vay hoUiiJUt, ±mttzWM^ < ^is-is 3 yfrb'&btitzmizM 

[0 0 2 6] 
[0 0 2 7] 
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7x-^i izi&mmmu * mm l tz o , -7 ^ - * ® tc r? - f- ^ > nm-t z t & 

[0 0 2 8] 

CMt^^'-y * 7 \£> Zi&b-fZ t £ iZt£ho m 2 & ^ L El 4 
R<7>fI*&tc£^T, a'7 ?X ^>^Y^^x.(i'2 0 0 0 r pmJ^TOfUtfi, 2 0 
0 0 r p m J: <0 ln\$rM&~M^^M£ *9 £ < &oTio *) , ZCOfcfr, A^n^ 

<7) m & £ #*f R <o 5MM iz^t^t&zt -tmwi \z -e § & x n \z o 

[0 0 2 9] 

£J:^U, DLC (yj-V^y Yyj yy) s -fcv < -y * -r > 

^£/c(iS i C3-r < >rm>fii^3-f >r >^^7x-xii:lfJ; o 
H-t*L*f iv> 0 Cft^tft, t<CDLCI(i, $iW0. lJ^TT-^o 

[0 0 3 0] 

W^7<7)^lClSm^nrv^ X n iZ, ^--7FRP'(DFRP 
[0 0 3 1 ] 
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#fl 2 0 0 2 - 1 9 5 6 0 3 ^- v : 11/ 

■9 i:: LT& «fcv\, 
[0 0 3 2J 

W^9<0«WtCSEft$n-CV»-6 «fc -9 *''J7-t^-^ (POM) $g 
, * 0| J7 5 K (PA) m. Jf h77^tnxf l/> (PTFE) S£> *''J7 
x-l/>^7rO' (PPS) I, tf'lT^Kf^K (PAD »i^:l±#«J 
^ K (PI) «w^>t- Mr^7x-xit:i£(t^»i^ KLX i> <£ 
[0 0 3 3] 

CfubOtp-C, t<C'f , Jf f77^tnxf i/> (PTFE) -ot^myy 
[0 0 3 4] 

[0 0 3 5] 

fflf^S 1 1 *7 y Kn> "7 ^ ^ 7^ y KWU SfJfrE l^v^L4 <7)v> 

-f tifr IZ& v> t, "7 7 K =f ;l/ 7 ? 7 "7*^ y Kt) ? K7^/<^7 "7*^ y Kt*SIt 

[0 0 3 6] 

-FfuHcfci^T, h^^l 3JgJ^±2 OJtJ^TO K7-^^ JT^v YX& 
[0 0 3 7] 

si-miiL^o 1 3 muffin* y hftmz&\,*xi*, mrmLnm&i 3m& 
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St^:W s T'if, »H<4>^o 2 OJKJ: O^ifcn? hftJSKfcv* 

< &v>o 

[0 0 3 8] 

fflfsftJgl lis J: CM 2^)|&^-et±, K^7^77A7 K04»T?<>*4fH 
[0 0 3 9] 

[0 0 4 0] 

Bli:^tJ:^:, K5>f/^7 7'^y Kill, ^ * KaMfc 2 £ J: * -y * SB 
3 &~fcf#[M'f2>Z tiZX l)fl|flt$*L-Cv^ 0 ^y 2 07x-^I2 a f± 

[0 0 4 1] 

7x-xl2 a KJ±, DLC -V* > ^ * n— r * 

#l*f€tt^i^v^-C\ K7^f/^7 7A7 K07x-AMtLT4fIt*^c 
[0 0 4 2] 

7x-^M2 a Kl±, -t7 5 y 9 n-fif >?'^S i C (£tffc*->f*) 
n — f- -f >?%M1r± ^CLti<tv^ ^7 5 ^ * rr-T--f y ^ 
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& 0 £<bn, ®^?|5^^';^^^>aii-e*)^^v^--7^^-tfr^--^FR 

P (DFRP:/^-v5IJ^7Xf^) ^f>7x-Xl^f^J;^; 
[0 0 4 3] 
[0 0 4 4] 

^'J-r h ^^^^-n-x^-u^ (PTFE) §!i<7) 1 y*Y- h 7 ^ - X 

■f-h*t^, ^>;r-t^-;i/ (pom) , * 0, ;r^ K (pa) , ^^)i^=-vy 

*t)V~7r4 Y (P P S) . } ) T < K-f < K (PAI) ££(i*°<; >f < K (P I 
[0 0 4 5] 

[0 0 4 6] 

z(dx^{z^ 7x-xs2 am&mmMfrbmj&ztLx^^zz tizx *k Jim 

JKO/t.7^7h'>^/:aif2 0 0 0 (rpm) ilXT{zfflz-2> Z brt t ~C£ Z> £ o 
[0 0 4 7] 

--T% IU2^v^LI2l4tp<7)^*R-eHJti7t:fW(±> #-frtfttmm* 
[0 0 4 8] 
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*S*> «fc 9 C^^titi^o i-^t>*>, V^4^**-^MT^ot 
/ s- y * X tT > j&*8* J£f & J: -9 K * y K =OU -f ^ y K £ l^fti" SCtCti) 

[0 0 4 9] 

EI3 OffiRti. [212 iZTT.LtznFl^WMK^tti^ iOT**^ HI 
2 Oflj RO^Jsft^tfei: < HsK- ^3****5 0 m/ s O^^-tc^^fflgg^Io 9 9 

irifl^L-c^-?, 0 £ < KsK-;wsj£t& s 5 0m/s oJ»^*«i}±»f 

[0 0 5 0] 

£Ot&£*m±, El 3 K^Lfcfl!Ro«#*::£-S*i& «t n fromf 
-5> c: t «t l) , a? Fx tf- K^^^pil^o— |gO =Ol- fTI£# s 
[0 0 5 1 ] 

EUOfllRfc, El 2 K^LfcWROfgiftK^tfi* i'o-e**^ £*Ui, EI 
2 OH}R<7>^|i*<50ffefc < K#-;H£|tj&*5 0 m/ s ^^Kft^ffiMttf) 9 9 

t^lBB«^Lrv»«B, ^<7)EI4 &03 fclBIfllJw, -|^D>7T-tA7F 

[0 0 5 2] 

:Wi:it EI 4 K^LfcfiiRoftiSK^Sfi* «t 7 fr<r>mf 
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& >i t iz x •) , ^ y K-X tf — K**?TI»o- «fc ft 
[0 0 5 3] 

F X (t) =-1/2 (C D (Ocos«+Cl (t)sina) ^AV B (t) 2 
Fy (t) =-1/2 (C D (t)sina -Cl (t)cosa) ^AVb (t) 2 -mg 
.N ( t + A t ) =- ^ A d C m (t) V B (t) 2 At/ (4*1) +N ( t ) 

fcfc*u f x (t) :mmtizi$\,*xffim*v#-)i'izftmirzm®-%&i<?)ij. 

Fy (t) : ^*-;K^ffl-t-*#&j£^rfpj<7)ti, N (t+At) : R#fflA H£otf- 
/n:H4tSS* h^^i:i-5i<sa<o*il?l, C D : fct7jf£it C L : 
ft, a : #-fr<7>ifvft (degh : (kg/m 3) , a : *K-;wowf®« 

(m 2 ) , v B : ^-;K7)^jt(m/sec) m : **-;K&K*(kgh g : MTjJHtfi 

S(m/sec2 ) , C m I ^e->< > M£gfc, d I **-;K7>ES(m) „ I : **-;K7>|f 
t£^E-^ > h (kg -m 2 ) N N : *K->KZ>EHgft(rp S ) 
[0 0 5 4] 

H2^fR(i, J: cratt&ffit^-JWC «f^O (2 1, 1 

8 0 0), ft^Oft^ L = 2 100 ( r pm) . , Mtt<7)R^S = 5 . 7 (° ) , 
RB#ftEJ«) WIJJo*:, ft*<0«|*j&» 0 = 0. 2 5 (° ) tm&LX^ 

[0 0 5 5] 

(2 3, 1.7 0 0) , ftltc7)S^L= 1 9 0 0 ( r p m) , Mttcoft$S = 3. 

9 (° ) , RBtftHI^ KSBofc, Sii<7)»^OjS^^ = 0. 1 9 (° ) * 

[0 0 5 6] 

(2 3, 1 7 0 0). «W<7>ft^L= 1 4 0 0 (r pm) > M3l&Ofi£S = 2. 

8 c ) , Kmmmzm-otz^ gtt^i^f>«iM« = o. 1 9 r ) * 
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[0 0 5 7] 

&t>*ktz (of i}, iffiij^WHItFJDKLrt:) fc^Kfi, #111* <afitR tiffin 
K 7& -9 # [6] K jZ *, ± o r m ^^JCfiv^iico ftm tc £ a co t , *S R &w * 

[0 0 5 8] 

±2 OffiMTtcf^^^xTv^o^i L^ 0 ^ifiliTOfciJDt*4, 
[0 0 5 9] 

n7 hftm&l 3 #-/i/*TWife<a«tmLfcj£* 1 3JlW±(:t 

mi%z±&Lfzmw<Dmmz&zfr&ztrfx&%:^frbx&z>o ttz, uyv 

Kmttf± § < i&T L T sj? - ;ujSft**iS <%&fzit>, mmm&qtf: L%<%Z>fr 
[0 0 6 0] 

[0 0 6 1 ] 

-Y 9 -7 >v \ y KfcffilK £ o Tift 93 LtzfiK &§kWWtie.<7) y y Y^f)Vy? y 7^ 

y vizi>mm<<~mmmzx&z> 0 

[0 0 6 2] 
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& Wil 4- ffi < - t tfX § & ^ K =OW 7 7 7 7*^ v K ^IltHW^^o 

[mi] 

[EI2] 

O m 1 tf> Hiit: J: & ^ K =*> 7^7 7^ 7 K is 1 1 4 # - )V<r> M 
Tf&Lftt^v ? 7s\£y t<D m$h £ 7fi-+ ^77t^ 0 
[@3] 

lm t 'y * * tf y t <nm&*7f;-f77 -7x*hz> 0 

[114] 

3 OHifcg£filK «t 2> -7 y K3> 7 7 7 7*^ y KK istt * **- 

^ m l & t / < y ^ * e > £ co m % * ^ -r r 5 y -e $> z> 0 

[15] 
[IU6] 

1 : K7 4 K 

2 : ^ > K*#: 

2 a I 7x-Xf 
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£ , 1" & *> fjm&MM & ?¥3t £ fil < £ £ 7& ? T § * •? y K =f)V 7?? -7 ^ - y k * 

(rpm) t t fcK, ItttiSct^ill^lWIC^y-^iCi- 

&<h£, sK->K3flTOiri*, C*<k0 (2 1, 1 8 0 0) , ft$4<7)ft$L = 

2 100 (rpm) , M«|<7)g$ S = 5 . 7 (° ) , RB#ftHl 0 Kflflo fc, gtt 

0 = 0. 2 5 (° ) ] ^Mt^HRWCA^J:^:, 

-712 aJifiW^^^M^tLTV^o 
[ii^EI] HI 2 
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